Synaptic protein tyrosine kinase: partial characterization and identification of endogenous substrates.
The subcellular distribution of protein tyrosine kinase in rat forebrain was determined using [Val5]-angiotensin II as exogenous substrate. Enzyme activity was present in each of the fractions analyzed and was enriched in synaptic membranes (SMs) and the synaptosomal soluble fraction (2.2- and 2.5-fold over the homogenate, respectively). SMs also phosphorylated polyglutamyltyrosine (pGT; molar ratio of 4:1), the Vmax for angiotensin and pGT phosphorylation being 26.3 +/- 1.6 and 142 +/- 4 pmol/min/mg, respectively. Extraction of SMs with several different detergents resulted in enhanced enzyme activity and the solubilization of 33-37% of the angiotensin and 43-70% of the pGT-phosphorylating activity. Isolated postsynaptic densities (PSDs) contained tyrosine kinase and phosphorylated angiotensin and pGT. The Vmax values for angiotensin and pGT phosphorylation by PSDs were 17 +/- 5 and 23 +/- 1 pmol/min/mg, respectively. Six putative endogenous substrates for SM tyrosine kinase, with molecular weights of 205K, 180K, 76K, 60K, 50K, and 45K, were identified. Each of these proteins, except p76, was phosphorylated in the detergent-insoluble residue obtained following the extraction of SMs with Triton X-100 as well as in PSDs, indicating that the postsynaptic apparatus is an active site of tyrosine phosphorylation. The phosphorylation of p76 was localized to the Triton X-100 extract and also occurred in the synaptosomal soluble fraction. The results indicate that tyrosine kinase and its substrates are located in both pre- and postsynaptic compartments and suggest a role for this enzyme in synaptic function.